Different classes of tryptophan residues involved in the conformational changes characteristic of the sarcoplasmic reticulum Ca2(+)-ATPase cycle.
Various classes of tryptophan residues in the Ca2(+)-ATPase of sarcoplasmic reticulum membranes have been distinguished on the basis of their sensitivities to certain fluorescence quenchers: the brominated phospholipid 1,2-bis(9,10-dibromostearoyl)-sn-glycero(3)phosphocholine, the calcium ionophore calcimycin (A23187) and its brominated analog (4-bromo-A23187), and the nucleotide analog 2'(3')-O-(2,4,6-trinitrophenyl)-adenosine 5'-triphosphate. We show that tryptophans located at the protein-lipid interface are the main contributors to the well-known fluorescence intensity change occurring in parallel with the conformational rearrangement induced by addition of calcium to the ATPase or its removal; Trp-794 on the ATPase chain may be one of these tryptophans. We also show that tryptophans more deeply embedded in the transmembrane protein structure contribute to the fluorescence change observed upon phosphorylation from inorganic phosphate of the calcium-free ATPase. This phosphorylation step involves opposite changes in the fluorescence quantum yield of tryptophans located in the membrane and in the cytoplasmic regions of the ATPase. This result is in agreement with models in which phosphorylation from inorganic phosphate not only changes the ATPase conformation locally around the catalytic center, but also reorganizes the membrane portion of the ATPase by long-range action, allowing, for instance, the calcium sites to become accessible from the luminal medium.